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Abstract:
Background: Numerous studies focusing on the burden of caregivers of 
dementia patients have been published. However, there have been few 
studies focusing on positive affect as an important factor affecting the 
caregiver burden, and only a few studies comparing the caregiver burden 
between different dementia diseases have been reported.     
Methods: Three hundred and thirty-seven consecutive caregivers of 
people with dementia participated in this study. The caregiver burden 
was evaluated by the short version of the Japanese version of the Zarit 
Burden Interview. 
Results: Positive affect scores had a significant relationship with the 
scores of the short version of the Zarit Burden Interview. Caregivers for 
patients with dementia with Lewy bodies or frontotemporal dementia 
suffered from a greater burden than those for patients with Alzheimer’s 
disease dementia. 
Conclusions: The caregiver burden differed between people caring for 
patients with different dementia diseases. Positive affect of dementia 
patients has a significant relationship with caregiver burden, 
independently from neuropsychiatric symptoms of patients. 
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Abstract
Background: Numerous studies focusing on the burden of caregivers of 
dementia patients have been published. However, there have been few 
studies focusing on positive affect as an important factor affecting the 
caregiver burden, and only a few studies comparing the caregiver burden 
between different dementia diseases have been reported.   
Methods: Three hundred and thirty-seven consecutive caregivers of people 
with dementia participated in this study. The caregiver burden was 
evaluated by the short version of the Japanese version of the Zarit Burden 
Interview.
Results: Positive affect scores had a significant relationship with the scores 
of the short version of the Zarit Burden Interview. Caregivers for patients 
with dementia with Lewy bodies or frontotemporal dementia suffered from 
a greater burden than those for patients with Alzheimer’s disease dementia. 
Conclusions: The caregiver burden differed between people caring for 
patients with different dementia diseases. Positive affect of dementia 
patients has a significant relationship with caregiver burden, independently 
from neuropsychiatric symptoms of patients. 
Key words: Alzheimer’s disease, care, dementia, dementia with Lewy 
bodies, frontotemporal dementia, positive affect 
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INTRODUCTION
The number of persons with dementia is dramatically increasing, but the 
financial resources of the government are severely limited in Japan. 
Therefore, the professional care for persons with dementia is not sufficient, 
and the burden on family caregivers of the dementia patients is still 
severe.1,2 Caring for persons with dementia is a challenging task for family 
members, and alleviation of the caregiver burden has become a primary 
public health goal.3 
Numerous studies on the burden of caregivers for dementia patients 
were published.4-8 Many characteristics of patients and/or caregivers have 
been investigated from the viewpoint of whether or not it affects the burden 
of caregivers. As a result, various neuropsychiatric symptoms and 
disturbance of activities of daily living (ADL) were reported to cause a 
higher burden in caregivers for dementia. 
In the medical literature, researchers often focus on the negative aspects 
induced by the disease. Few studies focusing on the positive affect of 
patients as an important factor affecting on the caregiver burden have been 
reported.9 However, recently, several positive concepts, such as resilience 
or post-traumatic growth, have been mentioned.10 In the field of dementia 
research, more attention has been paid to examples of positive affect such 
as smiles.9 In this study, we examined the factors affecting the burden of 
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nursing care in order to clarify whether or not positive affect of patients 
influences the caregiver burden. 
Recently, a few studies have reported a difference in the caregiver 
burden among different dementing diseases, including dementia with Lewy 
bodies (DLB).11,12 However, no studies have compared the burden of 
caregivers for dementia patients between the different diseases, taking the 
positive affect of patients into consideration. Therefore, in this study, we 
additionally compared the caregiver burden of three diseases, Alzheimer’s 
disease dementia (ADD), DLB, and behavioral variant frontotemporal 
dementia (bvFTD), paying attention to differences in the positive affect of 
patients.




This is a retrospective cross-sectional study.
Setting and subjects
The current study included 337 caregivers of individuals who had been 
referred to the outpatient memory clinic of Okayama University Hospital 
between September 2008 and February 2012 for neuropsychological 
evaluation and were diagnosed as having dementia. 
Inclusion criteria for caregivers were (1) being the family caregiver of 
an outpatient with dementia, (2) living with the patient or visiting him or 
her more than three times a week, and (3) being cognitively intact. 
Exclusion criteria were (1) being unable to come to the hospital with the 
patient, and (2) having a history of mental illness or substance abuse. The 
exclusion criteria for patients were (1) complications from other 
neurological diseases or illnesses; (2) a history of mental illness or 
substance abuse prior to the onset of dementia; and (3) treatment with 
antipsychotics, antidepressants, or anxiolytic drugs.
The patients all (1) underwent general physical and neurological 
examinations and extensive laboratory testing, including thyroid function 
tests, serum vitamin B12, and syphilis serology; (2) received an evaluation 
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by the Clinical Dementia Rating (CDR); and (3) and took the Mini-Mental 
State Examination (MMSE),13, 14 and Frontal Assessment Battery 
(FAB).15,16
All patients with ADD, DLB, bvFTD, or vascular dementia (VaD) were 
diagnosed according to the criteria formulated by the National Institute on 
Aging-Alzheimer’s Association,17 the DLB diagnostic criteria formulated 
by McKeith et al.,18 the FTDC criteria for bvFTD,19 and the American 
Heart Association/American Stroke Association guidelines for VaD.20   
Neuropsychological tests, behavioral symptoms, and activities of daily 
living
MMSE is a cognition screening test used widely, and it has a maximum 
score of 30 points. It is a brief and reliable instrument for the evaluation of 
global cognitive function, and assesses aspects of orientation, recall, 
language, and visual construction.13,14 The FAB consists of six items, and 
the score on each item ranges from 0 to 3. A lower score indicates a greater 
degree of executive dysfunction.15,16 
The Neuropsychiatric Inventory (NPI) is a valid and reliable instrument 
for measuring behavior in dementia.21,22 It is a caregiver-based tool that 
assesses ten common behaviors in dementia. The Physical Self-
Maintenance Scale (PSMS) and the Instrumental Activities of Daily Living 
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(IADL) scale are validated scales for the assessment of ADL.23,24 PSMS is 
a 6-item scale that rates self-care ability in toileting, feeding, dressing, 
personal hygiene and grooming, locomotion (physical ambulation), and 
bathing. PSMS has a maximum score of 6. The IADL scale assesses 
patients’ ability to perform eight complex daily tasks: ability to use the 
telephone, shop, prepare food, perform household tasks, do laundry, use 
public transportation, take responsibility for medications, and manage 
finances. Three tasks (food preparation, household tasks, and laundry) are 
scored only for females, and the original IADL scale has a maximum score 
of eight for women and five for men. In this study, the IADL score for men 
was calculated by multiplying the original IADL score x 1.6. Therefore, in 
this study, the IADL scale has a maximum score of eight for both men and 
women.
The quality of life questionnaire for dementia (QOL-D) is an objective 
QOL scale and comprises 31 items encompassing six domains: positive 
affect, negative affect and actions, communication, restlessness, attachment 
to others, and spontaneity.25 Each item is ranked on a four-point scale 
(from 1 to 4) based on the frequency of appearance of the symptom. In this 
study, total scores of the positive affect domain, which includes seven 
items, were used as the Positive Affect score (from 7 to 28). The seven 
items of the Positive Affect domain are “Cheerful”, “Satisfied”, “Pleased 
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with pets/children”, “Enjoys eating”, “Pleased with visitors”, “Enjoys 
seeing others’ activities” and “Living at ease”. The Positive Affect domain 
of the QOL-D was evaluated by caregivers in this study. In the positive 
affect domain, a high score means a higher level of positive affect.
Caregiver burden assessment
Caregiver burden was measured using the short version of the Japanese 
version of the Zarit Burden Interview (sZBI),26,27 which consists of eight 
items. The caregivers were asked to rate the degree of their burden on a 
Likert scale from 0 (“never”) to 4 (“nearly always”) points. Pearson’s 
correlation coefficient between sZBI and ZBI was 0.92.27 Consistent with 
previously published reports, caregivers who scored ≥9 on sZBI were 
deemed to have a clinically elevated burden26 and a score ≥17 on sZBI was 
thought to indicate a severe burden.28
The ZBI is composed of two factors. Personal strain means how 
personally stressful the experience is, and role strain indicates the stress 
due to role conflict or overload.29 
Ethics
This study adhered to the 1975 Helsinki Declaration of Human Rights. This 
study was approved by the Internal Ethical Committee of Okayama 
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University Graduate School of Medicine, Dentistry, and Pharmaceutical 
Sciences (approval number: 1506-010). After a complete description of the 
study to the subjects and their relatives, written informed consent was 
obtained.
Statistics
Statistical analysis was performed using the SPSS 23.0 software program 
(SPSS Inc., Chicago, IL). To identify which variables were significantly 
correlated with caregiver burden, we used a multiple linear regression with 
sZBI scores as a dependent variable. Independent variables were gender, 
age, duration of disease, education, gender of caregiver, age of caregiver, 
relationship of caregiver to patient, MMSE scores, FAB scores, NPI scores, 
IADL scores, PSMS scores, and Positive Affect scores. Subsequently, 
forward stepwise linear regression models (entrance criterion p = 0.05, exit 
p = 0.10) determined if disparate predictors accounted for a unique additive 
variance in the caregiver burden. The significance for the hypothesis testing 
analyses was set at P < 0.05.
One-way analysis of variance (ANOVA) with Tukey’s HSD test was 
used to test for differences among the three diagnostic groups in means of 
age, duration of disease, years of education, and scores of MMSE, FAB, 
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NPI, IADL, PSMS, and Positive Affect. The sex differences between the 
three groups were examined by chi-square test. 




Clinical characteristics of patients and caregivers are listed in Table 1. 
Most patients suffered from very mild (CDR 0.5) or mild (CDR 1) 
dementia. Patients with dementia were diagnosed with probable ADD 
(n=242, 71.8%), possible ADD with vascular lesion (n=30, 8.9%), DLB 
(n=26, 7.7%), bvFTD (n=17, 5.0%), VaD (n=12, 3.6%), and others (n=10, 
3.0%). Results of neuropsychological tests are also shown in Table 1. 
The mean age of caregivers was about 10 years younger than the mean 
age of patients (patients, 75.4 years; caregivers, 63.8 years). About two-
thirds of caregivers were female. The numbers of caregivers with an sZBI 
total score ≥9 (clinically elevated burden) or ≥17 (severe burden) were 133 
(33.5%) and 39 (11.6%). 
Factors related to caregiver burden
The multiple linear regression analysis showed that sZBI scores were 
predicted by NPI scores, duration of disease, IADL score, Positive Affect 
score, and sex of the caregivers according to the following formula (Table 
2): the scores of sZBI = 0.259 (NPI scores) +0.051 (duration of disease) -
0.421 (IADL scores) -0.121 (Positive Affect scores) -1.141 (sex of 
caregivers) +11.144. The sZBI scores of personal strain were predicted by 
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the following formula: the scores of sZBI personal strain = 0.152 (NPI 
scores) +0.032 (duration of disease) -0.276 (IADL scores) -0.090 (Positive 
Affect scores) -0.831 (sex of caregivers) +5.854. The sZBI scores of role 
strain were predicted by the following formula: the scores of sZBI role 
strain = 0.113 (NPI scores) +0.017 (duration of disease) -0.144 (IADL 
scores) +1.412.
Comparison between ADD, DLB, and bvFTD
The profiles of patients with ADD, DLB or bvFTD are shown in Table 3. 
There were no significant differences in the sex and years of education 
among patients with AD, DLB, and bvFTD. The mean age of the bvFTD 
patients was significantly lower than those of the patients with AD or DLB. 
There were no significant differences in the sex, age, and relationship 
among caregivers for patients with AD, DLB, and bvFTD.
The total score, personal strain score, and role strain score of the 
caregivers on the sZBI of DLB and bvFTD patients were higher than those 
of AD patients (Table 3). There were no significant differences in the 
MMSE and IADL scores between AD, DLB, and FTD groups. The NPI 
scores of DLB patients were significantly higher than those of AD patients. 
The Positive Affect scores of DLB patients were significantly lower than 
those of AD patients.
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   The mean MMSE score of ADD patients tends to be higher than that of 
FTD patients (ANOVA, p=0.051). In order to exclude the effect of the 
general cognitive level on caregiver burden, we investigated the subgroup 
of ADD patients with an MMSE score of 22 or less. As a result, even for 
AD patients with an MMSE score of 22 or less (n= 146, mean age was 74.5 
years), the mean MMSE score was 18.0 ± 3.8 and mean sZBI score was 7.6 
± 5.6.
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DISCUSSION
Positive affect and caregiver burden
Not a few systemic reviews of caregiver burden for dementia have recently 
been reported in the medical literature.4-8 In most studies, behavioral 
problems and/or psychological symptoms are the primary factor associated 
with the caregiver burden for dementia patients.5 Among various 
neuropsychiatric symptoms, irritability, agitation, sleep disturbance, 
anxiety, apathy, and delusion impacted the caregiver burden the most.8 
However, in almost all studies, the positive aspects of behavioral or 
psychological factors such as appreciative words and smiles have not been 
taken into consideration.5-8 The resilience of caregivers for patients with 
dementia has been extensively investigated, and higher levels of resilience 
were associated with less depression and greater physical health of 
caregivers.4 Regarding patient characteristics, we think we should pay more 
attention to positive aspects. As far as we know, this is the first study to 
show that positive affect such as patients’ contentment is related to lower 
caregiver burden. 
The sZBI is composed of two factors. Personal strain means how 
personally stressful the experience is, and role strain indicates the stress 
due to role conflict or overload.29 Positive affect scores had a significant 
relationship to sZBI personal strain scores, but not to sZBI role strain 
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scores in this study. Patients’ smiles might reduce the mental stress of 
caregivers, but do not decrease the amount of time spent caring. Therefore, 
we suppose that the results in this study are convincing. 
Of course, it is difficult to determine the cause-effect relationship of the 
caregiver burden to patients’ neuropsychiatric symptoms and positive 
affect. It is possible that a severe burden reduces the mental allowance in 
caregivers, and that caregivers without emotional leeway react severely to 
the behaviors of patients. As a result, neuropsychiatric symptoms increase 
and smiles of patients decrease. Maybe, conversely, intervention to 
increase the positive affect of dementia patients alleviates the caregiver 
burden. However, further study, such as cohort studies, is needed to clarify 
the cause-effect relationship.
Comparison between different dementias
Two studies comparing the caregiver burden or care distress between ADD 
and DLB have been reported.11,12 Caregiver distress was more severe in 
caregivers of DLB patients than in those of ADD,11 and caregivers of DLB 
patients experienced significantly more burden compared to those of 
ADD.12 More severe neuropsychiatric symptoms and more impaired ADL 
functioning were thought to cause the more severe burden on DLB 
caregivers.11,12 The results in this study were in line with previous reports. 
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Comparison of the caregiver burden between ADD and bvFTD was 
investigated in five studies.12,30-33 In four studies, bvFTD increased the 
levels of caregiver burden.12,30,31,33 In the one other study, there was no 
significant difference in the perceived burden between caregivers for ADD 
and bvFTD patients, but caregivers of bvFTD patients experienced higher 
levels of distress than those of ADD patients.33 In most studies, more 
severe neuropsychiatric symptoms were reported in bvFTD compared to 
ADD, and were supposed to cause higher levels of caregiver burden or 
caregiver distress.12,31-33 In this study, bvFTD patients caused higher levels 
of caregiver burden, but no significant differences were observed in NPI, 
IADL, Positive Affect, duration of disease, and caregiver sex ratio. The 
small number of bvFTD patients in this study made the contribution of 
each factor obscure.  
Limitations
This study has several limitations. First, the detailed characteristics of 
caregivers, such as education, coping skills, personality, and mental state, 
were not collected. Second, dementia patients in this study included various 
diseases. The clinical diagnosis of dementia is fairly reliable. Therefore, we 
did not do statistical analysis in subgroups, for example, only patients with 
ADD. Third, in this study, only relatively mild dementia was included 
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because the study was performed at an outpatient memory clinic of a 
University Hospital. In the future, studies including more advanced patients 
should be done. Regardless of these limitations, this study first suggests the 
possibility that dementia patients’ positive affect might ameliorate the 
psychological burden of caregivers, independently from neuropsychiatric 
symptoms. 
Conclusions
Positive affect of dementia patients has a significant relationship with a 
lower psychological burden of caregivers, independently from 
neuropsychiatric symptoms of patients. We should pay more attention to 
positive aspects of patients’ affect. Patients’ smiles might reduce the 
mental stress of caregivers.
Acknowledgements
We sincerely thank Ms. Horiuchi, Ms. Imai, Ms. Yabe, Ms. Yamaguchi, 
and Ms. Yifei Tang for their skillful assistance for this study.
Disclosure statement
Page 23 of 32 Psychogeriatrics
17
This work was partly supported by grants from Japan Society for the 
Promotion of Science (Grant Number, 16K10251 and 18K07560), and a 
grant from the Zikei Institute of Psychiatry. 
Conflicts of interest
The authors have no conflicts of interest to disclose.
Page 24 of 32Psychogeriatrics
18
References
1. Hayashi S, Terada S, Nagao S, et al. Burden of caregivers for patients
with mild cognitive impairment in Japan. Int Psychogeriatr 2013; 25: 
1357-1363.
2. Ikeda C, Terada S, Oshima E, et al. Difference in determinants of
caregiver burden between amnestic mild cognitive impairment and mild 
Alzheimer's disease. Psychiatry Res 2015; 226: 242-246.
3. Arai Y, Zarit SH. Exploring strategies to alleviate caregiver burden:
effects of the National Long-Term Care insurance scheme in Japan. 
Psychogeriatrics 2011; 11: 183-189.
4. Dias R, Santos RL, Sousa MF, et al. Resilience of caregivers of people
with dementia: a systematic review of biological and psychosocial 
determinants. Trends Psychiatry Psychother 2015; 37: 12-19.
5. Chiao CY, Wu HS, Hsiao CY. Caregiver burden for informal
caregivers of patients with dementia: A systematic review. Int Nurs Rev 
2015; 62: 340-350.
6. Feast A, Moniz-Cook E, Stoner C, Charlesworth G, Orrell M. A
systematic review of the relationship between behavioral and 
psychological symptoms (BPSD) and caregiver well-being. Int 
Psychogeriatr 2016; 28: 1761-1774.
Page 25 of 32 Psychogeriatrics
19
7. Cheng ST. Dementia caregiver burden: a research update and critical
analysis. Curr Psychiatry Rep 2017; 19: 64.
8. Terum TM, Andersen JR, Rongve A, Aarsland D, Svendsboe EJ,
Testad I. The relationship of specific items on the Neuropsychiatric 
Inventory to caregiver burden in dementia: a systematic review. Int J 
Geriatr Psychiatry 2017; 32: 703-717.
9. Kurisu K, Terada S, Oshima E, et al. Comparison of QOL between
patients with different degenerative dementias, focusing especially on 
positive and negative affect. Int Psychogeriatr 2016; 28: 1355-1361.
10. Jordan G, Pope M, Lambrou A, Malla A, Iyer S. Post-traumatic
growth following a first episode of psychosis: a scoping review. Early 
Interv Psychiatry 2017; 11: 187-199.
11. Svendsboe E, Terum T, Testad I, et al. Caregiver burden in family
carers of people with dementia with Lewy bodies and Alzheimer's 
disease. Int J Geriatr Psychiatry 2016; 31: 1075-1083. 
12. Liu S, Liu J, Wang XD, et al. Caregiver burden, sleep quality,
depression, and anxiety in dementia caregivers: a comparison of 
frontotemporal lobar degeneration, dementia with Lewy bodies, and 
Alzheimer's disease. Int Psychogeriatr 2018; 30: 1131-1138.
Page 26 of 32Psychogeriatrics
20
13. Folstein MF, Folstein SE, McHugh PR. Mini-Mental State: a practical
method for grading the cognitive state of patients for the clinician. J 
Psychiatr Res 1975; 12: 189–198.
14. Sugishita M. Mini Mental State Examination-Japanese. Tokyo: Nihon
Bunka Kagakusha, 2012.
15. Dubois B, Slachevsky A, Litvan I, Pillon B. The FAB: a Frontal
Assessment Battery at bedside. Neurology 2000; 55: 1621-1626.
16. Kugo A, Terada S, Ata T, et al. Japanese version of the Frontal
Assessment Battery for dementia. Psychiatry Res 2007; 153: 69-75.
17. McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of
dementia due to Alzheimer's disease: recommendations from the 
National Institute on Aging-Alzheimer's Association workgroups on 
diagnostic guidelines for Alzheimer's disease. Alzheimers Dement 
2011; 7: 263-269.
18. McKeith IG, Dickson DW, Lowe J, et al. Diagnosis and management
of dementia with Lewy bodies: third report of the DLB Consortium. 
Neurology 2005; 65: 1863-1872.
19. Rascovsky K, Hodges JR, Knopman D, et al. Sensitivity of revised
diagnostic criteria for the behavioural variant of frontotemporal 
dementia. Brain 2011; 134: 2456-2477.
Page 27 of 32 Psychogeriatrics
21
20. Gorelick PB, Scuteri A, Black SE, et al. Vascular contributions to
cognitive impairment and dementia: a statement for healthcare 
professionals from the American Heart Association/American Stroke 
Association. Stroke 2011; 42: 2672-2713.
21. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA,
Gornbein J. The Neuropsychiatric Inventory: comprehensive 
assessment of psychopathology in dementia. Neurology 1994; 44: 
2308-2314.
22. Hirono N, Mori E, Ikejiri Y, et al. Japanese version of the
Neuropsychiatric Inventory: a scoring system for neuropsychiatric 
disturbance in dementia patients. No To Shinkei 1997; 49: 266-271. (in 
Japanese with English abstract)
23. Lawton MP, Brody EM. Assessment of older people: self-maintaining
and instrumental activities of daily living. Gerontologist 1969; 9: 179–
186.
24. Hokoishi K, Ikeda M, Maki N, et al. Interrater reliability of the
Physical Self-Maintenance Scale and the Instrumental Activities of 
Daily Living Scale in a variety of health professional representatives. 
Aging Ment Health 2001; 5: 38–40.
25. Terada S, Oshima E, Ikeda C, Hayashi S, Yokota O, Uchitomi Y.
Development and evaluation of a health-related quality of life 
Page 28 of 32Psychogeriatrics
22
questionnaire for the elderly with dementia in Japan. Int J Geriatr 
Psychiatry 2002; 17: 851-858.
26. Arai Y, Tamiya N, Yano E. The short version of the Japanese version
of the Zarit Caregiver Burden Interview (J-ZBI_8): its reliability and 
validity. Nihon Ronen Igakkai Zasshi 2003; 40: 497-503. (in Japanese 
with English abstract)
27. Kumamoto K, Arai Y, Ueda T, Washio M. Cross-validation of the short
version of the Japanese version of the Zarit Caregiver Burden Interview 
(J-ZBI 8). Nihon Ronen Igakkai Zasshi 2004; 41: 204-210. (in Japanese 
with English abstract)
28. Kobayashi Y. Evaluation of needs for consultation of caregivers of
patients with dementia. Ronen Seishin Igaku Zasshi 2008; 19: 681-686. 
(in Japanese)
29. Whitlatch CJ, Zarit SH, von Eye A. Efficacy of interventions with
caregivers: a reanalysis. Gerontologist 1991; 31: 9-14.
30. Riedijk SR, De Vugt ME, Duivenvoorden HJ, et al. Caregiver burden,
health-related quality of life and coping in dementia caregivers: a 
comparison of frontotemporal dementia and Alzheimer's disease. 
Dement Geriatr Cogn Disord 2006; 22: 405-412.
Page 29 of 32 Psychogeriatrics
23
31. Mioshi E, Foxe D, Leslie F, et al. The impact of dementia severity on
caregiver burden in frontotemporal dementia and Alzheimer disease. 
Alzheimer Dis Assoc Disord 2013; 27: 68-73.
32. Lima-Silva TB, Bahia VS, Carvalho VA, et al. Neuropsychiatric
symptoms, caregiver burden and distress in behavioral-variant 
frontotemporal dementia and Alzheimer's disease. Dement Geriatr 
Cogn Disord 2015; 40: 268-275.
33. Uflacker A, Edmondson MC, Onyike CU, Appleby BS. Caregiver
burden in atypical dementias: comparing frontotemporal dementia, 
Creutzfeldt-Jakob disease, and Alzheimer's disease. Int Psychogeriatr 
2016; 28: 269-273.
Page 30 of 32Psychogeriatrics
Table 1.  Clinical characteristics of patients and caregivers (n=337)
Patients with dementia
Gender, % female (n) 59.3 (200)
Age in years, M ± SD (range) 75.4 ± 7.6 (47-91)
Duration of disease (months), M ± SD (range) 33.1 ± 21.5 (1-120)
Education (years), M ± SD (range) 10.9 ± 2.7 (6-18)
Clinical Dementia Rating, % (n)
     0.5 49.5 (167)
     1 37.1 (125)
     2 12.5 (42)
     3 0.9 (3)
Test (full score), M ± SD (range)
MMSE (30) 20.1 ± 4.5 (4-27)
FAB (18) 10.3 ± 3.2 (0-17）
NPI (120) 9.0 ± 11.3 (0-78)
IADL (8) 5.8 ± 2.0 (0-8)
PSMS (6) 4.9 ± 1.6 (0-6)
Positive Affect (28) 21.0 ± 5.3 (7-28)
Caregivers
Gender, % female (n) 65.6 (221)
Age in years, M ± SD (range) 63.8 ± 13.2 (25-86)
Relationship, % (n)
     Spouse 57.3 (193)
     Child 32.3 (109)
     Others 10.4 (35)
ZBI, total score (32) 8.3 ± 6.4 (0-30)
     ZBI, personal strain (20) 6.2 ± 4.1 (0-20)
     ZBI, role strain (12) 2.2 ± 2.7 (0-12)
n, number; M, mean; SD, standard deviation
MMSE, Mini-Mental State Examination; FAB, Frontal Assessment Battery
NPI, Neuropsychiatric Inventory
IADL, Instrumental Activities of Daily Living scale
PSMS, Physical Self-Maintenance Scale
Positive Affect, positive affect scores of QOL-D
ZBI, Zarit Burden Interview
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Table 2. Stepwise multiple regression analysis for scores of ZBI (n=337)
Variable B SE Beta t value P value
ZBI, total score Constant 11.144 1.969 5.660 <0.001
NPI 0.259 0.029 0.461 8.933 <0.001
Duration 0.051 0.013 0.173 3.924 <0.001
IADL -0.421 0.150 -0.133 -2.797 0.005
Positive Affect -0.121 0.058 -0.103 -2.121 0.035
Sex of CG -1.141 0.555 -0.088 -2.054 0.041
ZBI, personal strain Constant 5.854 1.362 4.298 <0.001
NPI 0.152 0.019 0.417 7.865 <0.001
Duration 0.032 0.009 0.167 3.696 <0.001
IADL -0.276 0.101 -0.135 -2.739 0.006
Positive Affect -0.090 0.039 -0.116 -2.329 0.020
Sex of CG -0.831 0.383 -0.096 -2.171 0.031
ZBI, role strain Constant 1.412 0.547 2.580 0.010
NPI 0.113 0.012 0.467 9.394 <0.001
Duration 0.017 0.006 0.134 2.855 0.005
IADL -0.144 0.069 -0.106 -2.078 0.038
ZBI, Zarit Burden Interview; NPI, Neuropsychiatric Inventory
Duration, duration of disease; IADL, Instrumental Activities of Daily Living scale
Positive Affect, positive affect scores of QOL-D
CG, caregiver; Sex of CG, man=1 and woman=2















Table 3.  Clinical characteristics of ADD, DLB, and FTD
Patients with dementia ADD DLB FTD ANOVA Post HOC (Tukey)
F p
Number 242 26 17
Gender, male/female (n) 90/152 13/13 8/9 2.120 0.346
Age in years, M ± SD 75.0 ± 7.6 76.7 ± 4.9 70.4 ± 7.8 3.905 0.021 ADD > FTD, p <0.05; DLB > FTD, p <0.05
Duration of disease (months), M ± SD 31.3 ± 19.1 25.8 ± 19.4 42.5 ± 33.3 3.551 0.030 DLB < FTD, p <0.05
Education (years), M ± SD 11.0 ± 2.7 9.9 ± 2.1 10.5 ± 1.8 2.190 0.114
Test (full score), M ± SD
MMSE (30) 20.5 ± 4.4 19.3 ± 3.8 18.1 ± 6.9 3.017 0.051
FAB (18) 10.7 ± 2.8 8.7 ± 3.2 8.3 ± 5.4 8.266 < 0.001 ADD > DLB, p <0.05; ADD > FTD, p <0.01
NPI (120) 7.8 ± 10.7 18.4 ± 16.0 13.4 ± 9.9 11.643 < 0.001 ADD < DLB, p <0.001
IADL (8) 6.0 ± 1.9 5.6 ± 2.5 5.5 ± 2.4 1.052 0.351
PSMS (6) 5.2 ± 1.3 4.4 ± 2.0 4.2 ± 2.2 7.035 0.001 ADD > DLB, p <0.05; ADD > FTD, p <0.05
Positive Affect (28) 21.5 ± 5.2 18.0 ± 6.0 18.6 ± 4.9 6.757 0.001 ADD > DLB, p <0.01
Caregivers
Gender, male/female 91/151 6/20 6/11 2.152 0.341
Age in years, M ± SD 63.9 ± 13.3 67.2 ± 11.3 62.0 ± 14.5 0.945 0.390
Relationship, Spouse/Child/Others 142/74/26 17/7/2 11/3/3 2.182 0.702
ZBI, total score (32) 7.6 ± 6.0 11.6 ± 7.7 12.2 ± 5.7 8.887 < 0.001 ADD < DLB, p <0.01; ADD < FTD, p <0.01
     ZBI, personal strain (20) 5.8 ± 3.9 8.0 ± 4.7 8.5 ± 3.5 6.816 0.001 ADD < DLB, p <0.05; ADD < FTD, p <0.05
     ZBI, role strain (12) 1.8 ± 2.5 3.6 ± 3.4 3.8 ± 2.8 8.674 < 0.001 ADD < DLB, p <0.01; ADD < FTD, p <0.05
ADD, Alzheimer's disease dementia; DLB, dementia with Lewy bodies; FTD, behavioral variant frontotemporal dementia
Post HOC, post-hoc analysis; Tukey, Tukey's HSD test; ZBI, Zarit Burden Interview; M, mean; SD, standard deviation
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